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BACKGROUND OF THE IN VEN TION 



Field of the Invention 

The present invention relates to an image input device 
which inputs images of a plurality of subjects by switching 
the image pickup direction. 
Description of the Related Art, 

Such image input devices pick up images of a plurality 
of subjects, such as documents and persons, with a common 
camera, the image pickup direction of the camera being 
switched between a direction for picking up images of 

j 

persons and a direction for picking up images of documents. 

However, once the image pickup has been switched to 
obtain an image of a person after an image of a document has 
20 previously been picked up, it is necessary to reset image 

pickup conditions, for example, lighting and white balance, 
in order to pick up an image of a document once again. This 
operation is very difficult. 
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SUMMARY QF THE INVENTIO N 
An object of the present invention is to provide an 
image pickup device and method capable of simplifying the 
operation of picking up images of a plurality of subjects by 
switching the image pickup direction. 

In order to achieve the above object, according to an 
aspect of the present invention, there is provided an image 
input device capable of picking up images of a plurality of 
subjects by switching the image pickup direction, the image 
pickup device comprising an image pickup means for 
outputting an image signal corresponding to a picked image 
of a subject, an image pickup direction switching means for 
switching the image pickup direction of the image pickup 
means, a first detection means for detecting the angle of 
the image pickup direction, and a storage means for storing 
the image signal according to the detected angle. 

According to another aspect of the present invention, 
there is provided an image input device capable of picking 
up images of a plurality of subjects by switching the image 
20 pickup direction, the image pickup device comprising a mount 

table for laying a subject thereon, an image pickup means 
for outputting an image signal corresponding to a picked 
image of the subject, an image pickup direction switching 
means for switching the image pickup direction of the image 
25 pickup means between a direction to pick up an image of the 
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subject laid on the mount table and another direction, a 
storage means for storing the image signal output from the 
image pickup means, and a control means for making the 
storage means store the image signal output from the image 
pickup means when the image pickup direction of the image 
pickup means is set at the subject image pickup direction. 

These and other objects, features and advantages of the 
present invention will become more apparent from the 
following description of the preferred embodiments taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the structure of an 
image input device according to a first embodiment of the 
present invention ; 

Fig. 2 is a perspective view showing the outward 
appearance of the image input device; 

Fig. 3 is a perspective view showing a front panel of 
the image input device; 

Fig. 4 is a block diagram showing the structure of an 
image input device according to a second embodiment of the 
present invention; 

Fig. 5 is a perspective view showing a front panel of 
the image input device; 

Figs. 6(A) and 6(B) are explanatory views showing the 



structure of an electric motor; and 

Fig. 7 is a block diagram showing the structure of an 
image input device according to a third embodiment of the 
present invention . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The preferred embodiments of an image input device and 
method according to the present invention will now be 
described. 
First E mbodiment 

Fig. 1 is a block diagram showing the structure of an 
image input device according to a first embodiment of the 
present invention, and Fig. 2 is a perspective view showing 
the outward appearance of the image input device. 

An image input device 1 comprises a controller 10 for 
controlling the whole device, a trigger switch 15 for 
allowing an image signal output from an image processing 
circuit 30 to be stored in an image memory 40, an image 
pickup device 20 for picking up an image of a document 200a 
laid on a document table 25, the image processing circuit 30 
for sequentially capturing an image signal of the document, 
which is photoelectrically converted by the image pickup 
device 20, and applying signal processing to the amplitude, 
white balance, frequency characteristics and the like of the 
image signal, and an image memory 4 0 to which an output 



signal of the image processing circuit 30 is input and which 
temporarily stores the input signal in response to a trigger 
signal from the controller 10. 

The image input device 1 further comprises a picture 
selection circuit 50 to which output signals from the image 
processing circuit 30 and the image memory 40 are input and 
which selects a memory image from the image memory 40, a 
pickup image of the image pickup device 20 from the image 
processing circuit 30 or a composite image of the memory 
image and the pickup image according to a control signal 
from the controller 10, an image output terminal 55 for 
outputting an image signal of the image selected by the 
picture selection circuit 50 to an external device, and a 
light 70 for illuminating the document table 25 and the 
document 200a laid thereon. 

The image input device 1 further comprises a switch 65 
which opens and closes in response to a control signal from 
the controller 10, a switch circuit 60 for supplying power 
to the light 70 depending on the selection through an 
external operation switch, a memory 80 for storing various 
set constants of the image input device 1, an angle lock 
detection switch 90a for finding that the image pickup 
device 20 is locked at a document image pickup angle of the 
image input device 1, a power plug 101, and a power switch 
102. The angle of the image pickup device 20 is changed in 



correlation to the turning of a turning portion 2A by 
pressing a first control button 90A. A column 3 is pivoted 
in correlation to the turning of a turning portion 2B by 
pressing a second control button 90B. Furthermore, a column 
4 is turned in correlation to the turning of a turning 
portion 2C by pressing a third control button 90C . These 
turnings allow the columns 3 and 4 to be folded. 

Fig. 3 is a perspective view showing a front panel of 
the image input device 1. Referring to Fig. 3, the front 
panel 200 comprises a power LED 201 which lights up when the 
power switch 102 is thrown, and display LEDs 202, 203 and 
204 each indicate the state of the light 70 selected by the 
switch circuit 60. Display LED 202 indicates that a mode to 
always light up the light 70 is selected when the power is 
on in a state in which a contact a of the switch circuit 60 
is selected. Display LED 203 indicates a state in which a 
contact b of the switch circuit 60 is selected, and the 
lighting and shutoff thereof is controlled by the switch 65. 
Display LED 204 indicates that a contact c of the switch 
circuit 60 is selected, that is, that the light 70 is always 
shut off. An LED 205 indicates an automatic homing state of 
white balance, that is, that a white balance mode is 
selected, and an LED 206 indicates that the white balance is 
locked in a predetermined state. LEDs 207 to 210 each 
indicate a state selected by the output image selection 



circuit 50. An LED 207 indicates that the image pickup 
device 20 is in a person image pickup state, an LED 208 
indicates a state in which an output image of the image 
memory 40 is being output, an LED 209 indicates that a 
composite image, which is being output, is in picture-in- 
picture (P in P) form, and an LED 210 indicates that the 
output composite image is in picture-out-picture (P out P) 
form. 

The operation of the image input device 1 will now be 
described. In order to use the image pickup device 20 as a 
camera to pick up an image of a document, an operator puts 
the power plug 101 into a commercial power receptacle and 
turns on the power switch 102 . 

The state before the power is turned on will be 
described next . Since the image pickup device 20 is used as 
a camera for picking up an image of a document, before the 
power switch 102 is thrown, the turning motion of the 
turning portion 2A is locked. Therefore, the angle lock 
detection switch 90a is in conduction. A document image 
pickup mode is selected in the switch circuit 60, and the 
contact b is in conduction. 

When power is supplied, the controller 10 starts its 
operation and determines, based on an H-level voltage from 
the angle lock detection switch 90a, that the turning motion 
of the turning portion 2A is locked. Furthermore, the 



controller 10 reads white balance control data for the 
document image pickup mode, which is previously stored in 
the memory 80, sends the data to the image processing 
circuit 30, and sets the white balance at a value for the 
document image pickup mode. At this time, an H-level white 
balance lock signal is output to the LED 206, by which the 
LED 20 6 is lighted up to indicate that the white balance is 
locked. Since the angle lock detection switch 90a is on the 
H-level, the controller 10 closes the switch 65. The light 
70 is supplied with power and lighted up. 

In this state, the operator can give an explanation 
while picking up an image of the document 200a. Necessary 
documents may be stored in the image memory 40 by pressing 
the memory trigger switch 15. At this time, the controller 
10 sets and assigns serial numbers to images of the 
documents in order of their storage. When the operator 
finishes the image pickup operation of the document 200a and 
changes the angle of the image pickup device 20, that is, 
turns the turning portion 2A by pressing the first control 
button 90A in order to use the image pickup device 20 as a 
camera to pick up an image of a person, the angle lock 
detection switch 90a is released and opened, and therefore, 
an output signal of the angle lock detection switch 90a is 
changed to an L level. In short, an output signal of the 
angle lock detection circuit 90a is changed to an L level by 



pressing the first control button 90A. 

In response to the change in voltage of the angle lock 
detection switch 90a, the controller 10 stores an image of 
the document 200a, laid on the document table 25, in the 
image memory 40 just before the first control button 90A is 
pressed, and opens the switch 65, thereby shutting the light 
70 off. 

In addition, the controller 10 releases the white 
balance lock of the image processing circuit 30 and selects 
an automatic white balance state. At this time, the LED 206 
for indicating that the white balance is locked is shut off, 
and the LED 205 for indicating that the automatic balance 
state is selected is lighted up. 

Next, when a particular document is required to be 
displayed again, during, for example, the process of a 
conference, the operator can switch an output signal of the 
picture selection circuit 50 to the image signal of the 
document stored in the image memory 40 by pressing the 
memory selection switch 300 of the picture select circuit 
50. Thus, previously stored documents can be displayed, in 
order, by pressing the memory selection switch 300. A 
switch 301 is pressed to switch the output of the image 
memory 40 to an output of the image pickup device 20. 

When the picture selection circuit 50 is switched to a 
P in P mode, a picture of a person can be displayed while, 



at the same time displaying an image stored in the image 
memory 40 within the person's picture and reduced in size. 
Alternatively, a picture of a person may be displayed in 
reduced size within the document image stored in the image 
memory 40. The number of switches can be reduced by making 
the LEDs double as control switches. 

If a rotary encoder 16 is mounted in the turning 
portion 2A, and it can be verified, based on an output of 
the encoder 16, that the turning portion 2A is turning, 
since an image displayed by outputting image data stored in 
the image memory 40 by the controller 10 is a freeze-frame 
picture, the image is not less difficult to see than when an 
image sent from the image pickup device 20 is output as it 
is. Image data previously stored in the image memory 40 
may be output by selecting the memory switch 300 before 
moving the image pickup device 20. 

Since the document 200a is normally laid on the 
document table 25 with its top side shown by an arrow (shown 
in Fig. 2), an optical image of the document 200a input to 
the image pickup device 20 will be upside-down in relation 
to that of an image of a person. Therefore, in this 
embodiment, when the image pickup device 20 faces the 
document table 25, the image processing circuit 30 carries 
out reverse processing relative to an angle 45° which is 
formed by the image pickup device 20 and the document table 



25. This may be achieved by allowing the image pickup 
device 20 to turn through at least 180° relative to a base 
21. 

Second E mbodiment 

An image input device and method of a second embodiment 
will now be described. Fig. 4 is a block diagram showing 
the structure of an image input device of the second 
embodiment, and Fig. 5 is a perspective view showing a front 
panel of the image input device. The same components as 
those in the above first embodiment are denoted by the same 
numerals, and the explanation thereof is omitted. The image 
input device further comprises a person selection switch 211 
for selecting a person image pickup operation, a document 
selection switch 212 for selecting a document image pickup 
operation, an LED 213 which is lighted up in the person 
image pickup operation, an LED 214 which is lighted up in 
the document image pickup operation, an image pickup device 
driver 221 for switching the image pickup direction of an 
image pickup device 2 0 corresponding to the document image 
pickup operation or the person image pickup operation, and a 
flip-flop circuit 220 to which the document selection switch 
212 and the person selection switch 211 are connected. This 
flip-flop circuit 220 may be used for camera memory 
selection switches 300 and 301. 

In Figs. 4 and 5, the document or person image pickup 



operation in the image pickup device 20 is selected through 
selection of the person selection switch 211 or the document 
selection switch 212 by the operator. The image pickup 
device 20 is driven by an electric motor and controlled to 
point in a document image pickup direction and a person 
image pickup direction. 

A brief description will now be given with respect to 
a drive mechanism of the electric motor for switching the 
image pickup device 20 to a camera for picking up an image 
of a person or a document. Figs. 6(A) and 6(B) are 
explanatory views showing the structure of the electric 
motor. In the image pickup device 20, a CCD 21 is fixed, 
and an image pickup lens 22, a mirror 23 and the like are 
driven by an electric motor 24. Referring to Figs. 6(A) and 
6(B), when the electric motor 24 rotates counterclockwise, 
an image pickup lens rotating gear 25 also turns 
counterclockwise and the image pickup lens 22 points down. 
The mirror 23 is positioned to form an angle of 45" with the 
optical axis of the image pickup lens 22, and an optical 
image incident from the image pickup lens 22 is reflected by 
the mirror 23 in a right-angled direction, made to enter the 
CCD 21, and converted into electric signals (see Fig. 6(A)). 

When the person image selection switch 211 is 
depressed, the electric motor 24 is rotated clockwise by the 
controller 10 through the image pickup device driver 221. 



In correlation to the rotation, the image pickup lens 
rotating gear 25 turns clockwise, the image pickup lens 22 
points in a horizontal direction, and the mirror 23 slides 
up and comes out of the optical path of the optical image 
incident from the image pickup lens 22. The optical image 
incident from the image pickup lens 22 is made to enter the 
CCD 21 directly, and is converted into electric signals as 
image pickup signals (see Fig. 6(B)). In a document image 
pickup operation, a document camera angle detection switch 
2 6a is turned on by being pressed by the image pickup lens 
22, indicating to the controller 10 that the image pickup 
device 20 is in a document image pickup state. In a person 
image pickup operation, a person camera angle detection 
switch 26b is similarly turned on by being pressed by the 
image pickup lens 22, indicating to the controller 10 that 
the image pickup device 20 is in a person image pickup 
state . 

Since the controller 10 can thus judge the image pickup 
state based on a motor control signal, it can store an image 
of a document, laid on a document table 25, in an image 
memory 40 just before the document image pickup state is 
switched to the person image pickup state. The image pickup 
state can also be detected by switches. This is the same as 
in the above-mentioned first embodiment. Therefore, when 
the detection switch 26a is turned off, the controller 10 



can connect a switch of a picture selection circuit 50 to a 
terminal a, select the image memory 4 0, and output an image 
signal to an image output terminal 55. When the detection 
switch 26b is turned on, the switch of the picture selection 
circuit 50 can be connected to terminal c, and image 
information from the image pickup device 20 can be directly 
output to the image output terminal 55. Furthermore, 
information from the image memory 4 0 can be output only when 
a clockwise drive signal of the motor 24 is output. The 
image pickup device 20 may be driven by an air compressor 
instead of the electric motor. Still further, the electric 
motor 24 in the image pickup device 2 0 may be controlled by 
a computer 231 as an external device or from a distance 
location in a videoconf erence and the like by adding a data 
input/output circuit 230, for example, utilizing RS-232C. 
Third Embodiment 

An image input device of a third embodiment will now be 
described. Fig. 7 is a block diagram showing the structure 
of an image input device according to the third embodiment . 
The same components as those in the above first and second 
embodiments are denoted by the same numerals. Referring to 
Fig. 7, the image input device further comprises a person 
image memory 41, a document image memory 42, an output image 
selector 51, a switch 52 for selecting an output image of 
the person image memory 41, an output image of the document 



image memory 42 or an output image of the image processing 
circuit 30 and outputting the selected image to a main 
screen, a switch 53 for selecting an output image of the 
person image memory 41, an output image of the document 
image memory 42 or an output image of an image processing 
circuit 30 and outputting the selected image to a subscreen, 
a subscreen generating circuit 54 for outputting an input 
image to the subscreen, an adding circuit 56 for composing 
the main screen and the subscreen, and an image selection 
signal input terminal 310 for inputting a selection signal, 
which selects an output image of the person image memory 41, 
the document image memory 42 or the image processing circuit 
30, from the outside into a controller 10. 

The operation of the image input device will now be 
described. In, for example, a simple videoconf erence where 
documents are used, pictures of conferees are stored from 
the image selection signal input terminal 310 in the person 
image memory 41 in advance of the conference in 
correspondence to the name of the conferees . An operator 
projects documents while proceeding with the conference, and 
stores the documents in the document image memory 42 as 
occasion demands. For example, in a device which fixes a 
document onto a document table 25 by static electricity, it 
is possible as an application of the above-mentioned 
embodiment to capture the document into the document image 



memory 42 in correlation to the turning-on of a switch for 
generating static electricity. 

When one of the conferees speaks during the explanation 
of documents in the conference, the speaker is pinpointed by 
a means for speaker discrimination, the document image 
memory 42 is directed to output a freeze-frame picture of 
the speaker, and an output signal is selected by the switch 
53. Furthermore, the picture is reduced to about an eighth 
by the subscreen generating circuit 54, combined with an 
image of the document, output from an image output terminal 
55, and displayed on a monitor or sent and displayed on the 
other videoconf erence terminal, by which it is possible to 
know, in either conference room, who is now speaking. 

As described above, when the image input device of this 
embodiment is used in a system, such as a videoconf erence, a 
speaker is detected by a speaker discrimination method based 
on the volume of a plurality of microphones and the time 
difference among signals while an image of a document is 
being projected, and a freeze-frame picture corresponding to 
the detected speaker, which is temporarily stored in the 
person document memory 41 in advance, is displayed on a 
subscreen or in picture-out-picture form through the image 
selection signal input terminal 310. Therefore, it is 
possible to let conferees in the other conference room know 
who is presently speaking, and to achieve a smooth 



conference with a simple device. 

Components of the first and second embodiments shown in 
Figs. 1 and 4, which are omitted in Fig. 7, may be located 
in the third embodiment to perform a similar operation. 

In the above-mentioned embodiments, an image signal of 
a subject whose image is picked up by an image pickup means 
is output, the image pickup direction of the image pickup 
means is switched by an image pickup direction switching 
means, the angle of the image pickup direction is detected 
by an angle detecting means when images of a plurality of 
subjects are picked up by the image pickup means by 
switching the image pickup direction, and the image 
signal is stored in a storage means according to the 
detected angle. Therefore, even if image pickup is switched 
to obtain an image of a person after an image of a document 
is picked up, it is necessary only to output the image 
signal stored in the storage means in order to pick up an 
image of the document again. Troublesome operations of 
resetting image pickup conditions, for example, controlling 
lighting and the white balance, can be omitted, and 
therefore, there is no need to suspend a conference. 

Since a lock detection means finds that the image 
pickup direction is fixed and the storage means stores the 
image signal at the detection, it is possible to avoid the 
difficulty of finding that the image pickup direction is 



fixed and to enhance operability. 

Since the image pickup direction of the image pickup 
means is changed by a driver and the storage means stores 
the image signal according to a signal for driving the 
driver, it is possible to avoid the difficulty of manually 
changing the image pickup direction of the image pickup 
means and selecting storage, and to enhance operability. 

Since the storage means stores the image signal when 
the image pickup means is switched from the document image 
pickup direction to the person image pickup direction, it is 
possible to avoid the difficulty of selecting storage, and 
to enhance operability. 

The image signal input from the image pickup means is 
stored in the storage means by a trigger switch, the numbers 
of image signals stored by the trigger switch are set in 
order by a number setting means, the set numbers are 
synthesized with the image signal, and the synthesized image 
signal is displayed by a display means. Therefore, display 
patterns can be improved. 

Since a storage area for storing the image signal is 
switched according to the angle detected by the angle 
detection means, it is possible to avoid the difficulty of 
detecting the angle, and to enhance operability. 



